Characterization of an inducible promoter system in Catharanthus roseus hairy roots.
Transgenic hairy root cultures of Catharanthus roseus were established with a glucocorticoid-inducible promoter controlling the expression of green fluorescent protein (GFP), and GFP expression was characterized. The inducible system shows a tightly controlled, reversible, and dosage-dependent response to the glucocorticoid dexamethasone in C. roseus hairy roots. Full induction was noted after 12-18 h in the mature regions of the root tips and after 6 h in the meristem tissue. Upon removal of the inducing agent, GFP expression declined to undetectable levels in the mature tissues after 24 h and in the meristem after 48 h. Although no dosage-dependent response was noted in the meristem region, such a response was apparent in the mature region of the tip and verified by quantitative GFP analysis. The inducible promoter system allowed quantitative control of GFP expression between 0.01 and 10 microM dexamethasone with saturation occurring at higher levels. Using GFP as a model system allowed demonstration of the ability to control temporal and quantitative gene expression with the glucocorticoid-inducible promoter in transgenic C. roseus hairy roots.